In vitro and in vivo evaluation of novel cationic liposomes utilized for cancer gene therapy.
Advanced peritoneal carcinomatoses is very difficult to treat. We have explored the potential therapeutic application of gene therapy using cationic liposomes in this disease. The lacZ gene was introduced in vitro into ovarian and endometrial cancer cells using cationic liposomes. The transfection efficiency was similar to that of commercially available liposomes in serum-free medium (11.0-20.9% vs. 5.4-26.0%). In serum-containing medium, the efficiency was 1.9-18.1%, which is comparable with the efficiency in serum-free medium. However, the efficiency of commercial liposomes decreased drastically to between 0.1% and 4.7% in the serum-containing medium. When cultured cells were transfected with the herpes simplex virus thymidine kinase (HSV-tk) gene and ganciclovir (GCV) was added, the anti-tumor effect of GCV was 47-640 times greater than when the same experiment was performed with lacZ gene. Evaluation of anti-tumor effect was performed with the MTT assay. In vivo, the HRA and mEIIL ascitic mice were treated with HSV-tk gene and GCV using the peritoneal route, a significant prolongation of the mean survival time was observed by Kaplan-Meier analysis (16-18 days and 15-30 days, respectively, p < 0.05). These results indicate a potential role for gene therapy in the treatment of advanced intraperitoneal carcinomatoses using the novel cationic liposomes.